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THE ECOLOGY OF HONEY CREEK, OKLAHOMA:
SPATIAL AND TEMPORAL DISTRIBUTIONS OF THE
MACROINVERTEBRATES.

William K. Reisen1

Deportment of Zoology, University of Oklahoma, Norman, Oklahoma

The spatial and seasonal distributions of 77 macroinvenebrate taxa from Honey
Creek are presented. Using the simple matching coefficient. phenetic anah'sis
revealed considerable qualitative differences among the riffle, neustic, spring, and
pool faunL Riffle forms were spatially segregated based on both substrate type
and longirudinal position. An additional 104 taxa were collet'ted by light trap,
dip nec. aerial nec. drift nec. seine, and killing rube.

Although the lode macroinvertebrates of
Oklahoma have received some attention (1­
10) the fauna of the limestone streams of
the Arbuckle Mountains remain poorly
characterized. Hornuff (1) listed 22 taxa
from Honey Creek, and recently Reisen
( II) added several temporary rock pool
forms. McKinley, et al. (6) provided a list
of 50 taxa for nearby Travertine Creek;
however, collections were made only during
the summer and many taxa were not speci­
fically identified.

The purpose of this study was to describe
the spatial and temporal distributions of the
macroinvertrates of a typical Arbuckle
rheocrene. Honey Creek, Murray County,
Oklahoma was especially suited because of
its moderate size, continuous flow, lack of
pollution, and interesting physiography
which included several waterfalls and a
band of travertine substratum.

MATERIALS AND METHODS

Honey Creek is an unpolluted, limestone
stream approximately 25 km in length with
the upper 12 km intermittent (I, 10, 12).
Land-use includes pasture upstream from
Turner Falls Park and downstream from
Highway 1-35, recreational areas within the
park, and sporadic housing berween the
par~ and Highway 1-35. Honey Creek was
subJectively partitioned into the following
four habitat groups:

I. Springs: Most of the water in Honey
Creek comes from rwo springs which sup­
ported dense growths of Nasturtium. On
I April 73, the discharge of Spring 1 was
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0.137 m~/sec and that of Spring 2 was 0.128
m3/sec.

2. Pools: The substratum of the pools was
mostly travertine covered with silt or sand
and gravel in those areas upstream and
downstream from the area of travertine
deposition. Most pools supported dense
stands of Afyrioph.l'llum during the summer
months, but were swept clean by autumnal
spates (12).

3. Neustic: Specimens were collected only
from water surfaces and generally showed
a predilection for the less turbulent areas.

4. Riffles:

Area 1: Spring I (source) to Spring 2;
distance from source:::: 2 km; altitude =
367 to 342 m; substrate = cobble and
gravel.

Area 2: Spring 2 to Turner Falls; dis­
tance = 4Vl km; altitude = 342 to 317
m; substrate = travertine.

Area 3: Turner Falls to Cedar Vale
Pool; distance = 71/2 km; altitude = 317
to 273 m; substrate = travertine.

Area 4: Cedar Vale Pool to Highway
1·35; distance :: 91/2 km; altitude = 273
to 2(JO m; substrate = cobble.

Area 5: Highway 1-35 to Washita
River; distance = 12 km; altitude = 260
to 235 rn; substrate = pebbles to silt and
sand near the Washita.

In springs and riffles, specimens were
collected with aIm insect seine using the
kick method described by Hynes (3),
while pool and neustic forms were collected
with a dip net and a seine. Once during
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FIGUaB 1. The phenetic separation of habitat
stoups.
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through. October, 1973, several samples r,:...---=;::,:...-_-=;:,--....::'T,::-'--=i,
were taken at representative lites within '·0.805 SPRING
each of the habitat groups throughout the
length of Hooey Creek. Pool and oeustic
habitats were fairly similar throughout and
oolJectiODJ were pooled loogitudinally for
botb groups. Since the oollectioo methods
were nOi comparable or quantitative, only
presence or absence ~as reoord~. Pheneti.c
analyses using the slJDple matehang coeffl'
cient (14) were conducted to oompare
habitat groups and to delineate faunistic
assemblages with similar distributions.
Drift oollections were made monthly from
June, 1972, through August, 1973, above
Turner Falls wing the methods presented
previously (10, 15). During the warmer
months, flying insects were oollected using
a New Jersey light trap, an aerial net, and
a killing tube. Representative taxa have
been deposited in the author's oollection or
with the specialists listed in the acknow·
ledgements.

IB Q.

: i
21 (J)

22 l:t
~~ ~
25

2lI
21

28

29

30

3'
32

33

12

13

14 ~

: I

5
II
7

e
9

'0

'00.727

i , i I
Cl4 Q5 <UI 0.7

OOAAELATION

FIGu.. 2. The phenetic separation of the
ca.u hued 00 distribution. Species in Groups 1
to 33 are lisced i1l Table 1.

RESULTS AND DISCUSSION

The 180 taxa oollected during this survey
(Tables 1 and 2) included many forms not
previously Jisted for Honey Creek (1) or
nearby Travertine Creek (6). Amelellls sp.
and PS1chomia sp. were not collected duro
ing the present survey, but were listed by
Hornuff (1) as being common in the riffles
and pools, respectively. The fauna of Tra·
vertine Creek appeared to differ somewhat
as 13 of the 50 taxa listed (6 ) were not
oollected in Honey Creek. Intermittent
Otter Creek (5) and polluted Skeleton
Creek (3) exhibited even more marked
differences.

Since Honey Creek remained relatively
warm (mean annual water temperature =
19.2 C, range == 6 to 29), most of the fauna
could be collected throughout the year.
However. some forms, e.g. Simulium wIlli'
I.m, A.lloCllfHlu, and Brllch,pllff'lI, were
abundant only during the winter, while
others, e.g. many Ephemeropteta, Trich.
optera, and Coleoptera, were typically sum­
met forms, and a few taxa, e.g. Perlesl.
plMid" and the Hydroptilidae, were ool1ec.
ted primarily in the spring and fall.

The results of tbe phenetic analyses of
habitat groups and their faunistic oompon.
ents are presented in Figures 1 and 2, re­
spectively. For these analyses the four
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TABU 1. S'iIIW..J I-JIOrM Jislrib",",- of Ih~ ",«roitwn-Iebrillel of HOfU1 C,.,,~i. .. = IS
Dec 71; b = 1 AfW 71; c = 17 Jill 73; II = 28 Oct 73.

Rim..
Ph'!'n@t!c

SprinK
Group ~o.

Taxon Pool ~euston

Dipeera
ad abel abed adS;",.liMM sp. a. t

S;"'lIli.", fln-8i11_ CoquiUett ad abel abed ad 1
S;"'lIli- villill.", Zetterstedt ab a a a 5
S;"'lIliM", .'erfllll.", Say bd d 9
S;"'lIlill", IN..itlillll", Malloch d abed abel ad cd 5
Chironomidaea cd abed abed abed abed abed bed 7
AtheNX fI.".;.gill" Walker d bed 27
EIIPiNYph1l1 Ci,,&l1I1 (0. S.) c abed 27
TiPIII" spp. bel d bed 28
T"ba""s tkrsi/Iff' Walker bel bel d e 31
Eli"i" spp. b 18

Trichoptera
Ot'l:IlIS ;"co"spic_ Walker c 21
Hydropsyt:h, sp. a. ab abe Icd ae a 2
Hydropsych, bi/id" Banks bd cd d bd c 2
Hydropsych, S;"'III_1 Ross e 21
S",icNd,,, sp. b b 22
Ch,lI",ilJopsyt:ht' (prob. """lis) acd acd acd Icd 2
Ht'lopsyeh, bore"lis (Hagen) ac d cd 32
Chi",,,",, obsellr" (Walker) abed abed 19
Chi",.,." fm" Ross d c c 6
OehrotNehid l4rs"lis (Hagen) b b d 28
DehrotNchi" spi"OSIlS (Ross) b b b 28
M"yillNehia nr "ytmlll Mosely b 10

Ephemeroptera
Cmtroptilill'" spp. acd abed cd acd cd cd 8
B"dod's sp. abed acd cd d 3
Pse"docleo" spp. ab ab c abe 3
B"elis bit:dlldilllls Dodds b 10
Ddelylob"dis ",'XicarlllS 12

Edmunds and Traver
C"t'"is s~. c 12
Trit:oryt odes spp. c e e cd bed cd 8
Stmo"em" 5pp. bd c b ab 5
H,xlIgt'"i" 5pp. e 10
lso"yehill sp. be c 23

Plecoptera
Plff'lest" pl4ciJ,,, (Hagen) b b bd b b 2
Alloell",i" sp. a a 14
B,.lIchypllff''' sp. a 25

Megaloptera
Coryddlis cor"IIII1S (Lion.) ab bed acd 24
Silllis sp. 21

Lepidoptera
C"'ddYSld 5p. d cd acd

Coleoptera
Lutroehlls IUlells ( LeConte) ac aed abed cd e 2
Mit:roeylloeplIs p.sil/ills LeConte a cd d ac ac 2
D"bir"phill flitlat" (Mekh.) d J2
Slerft'lllfis eO"flexlI14 Sanderson e 22
Helichlls SUlIlt"MU LeConte e 14
HyJrO..illlIs spp. d d a c 29
HydiIJic.s sp. be ab c b 30
Ifgllb.s sp. d c c 30
Bn-osllS striillus (Say) c 18
H4lipllls sp. H
P,lolHJ",1I1 Oblt:IINI LeConte b 18
D~/ylol/~ sp. c 14
BidesslIs 4/;"il Say ac b 26
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H,l<Ieklll'IS 'P. b a 26
TfYI/1I,I_1I1 ,Ili"klll (leCoace) d 18
0;"""" eilillllll (Forsberg) bed 16

Odoaau
Hnm"l1 _"*lIIIlIm (Fabrieut) d cd 23
1!.fIiIllII,mil "111114., (Hagen) 10
Ar,u '.!li' d d d cd cd 33
Dylb"" 1 fJ,l<I" Hagen cd 21
Dromr,bllll/1l1lo11l1 (Sely.) d 12
A_ ,rio" .p. c 21
C.Jo,'wy" ",iltlll4JiI (Beauvois) cd 21

Hemipcera
Sl,iWll ",oJ"'iI (Abbott) d 12
Gwril r""i,il Say bed 16
Rbll,OfJ,liil _tllil (Brum.) c 16
Rbil,ofJ.liil ehor.lIl" Hussey abed 16
MkrofJ.lu _"*iI'IiI Uhler c 16
PI,1I 11rio1il Fieber c 17

Aif,taz/t,a, Uil IIZI"iI Sauuure abed abed 15
AlkJerd,o"y" ,.UlleUllls (Mackin) ad 24

bopoda
A,,,UII, Iritl""tlllIl (Hung.) abed c b be ad "Decapoda
OrehO",ellS "iIi, (Faxon) abed 12

Acarina
S,wehoflO/lsil f)lrrlleOlil (Frotz) cd cd II
HyJrileh_ .p. 12

Mollusca
PbYIII .p. abed c cd ab cd abed abed 7
H.liosomil .p. abed • d d • 2
Pi,Ulill", .p. cd d 20

Platyhelminthes
D.'lSiil .p. acd acd ac .cd 29

a early inlCars not separable.

seasonal samples were pooled. The habitat
separations were as expected with the riffle
benthos being markedly different from the
other habitat types. The spring fauna in­
cluded the hypogean forms as well as other
taxa such as Hy.lelltl .zle~1I which was col­
lected amongst the vegetation. The pool
forms were usually associated with the
dense Myriophyllum beds which choked the
pools during late summer. The neuston con­
sisted solely of the Gerridae, Veliidae and
Gyrinidae. Within the riffle habitat group,
Areas 1 and .( with cobble substrata were
segregated on the basis of substrate type
rather than longitudinal position. Turner
Falls seemed to function as a biological
barrier for Area 2, above Turner Falls with
travertine substrata, was considerably dif­
ferent from Areas 3 and 5, below Turner
Falls having travertine and small pebble
and sand substrata, respectively (Fig. 1).

The invertebrates were separated into 33
groups (Fig. 2) with the taxa having iden­
tical spatial distributions awarded the same
phenetic group number (Table 1). Groups
I to 8 were the first to be segregated and
consisted of the species ubiquitously dis­
tributed throughout the five riffle areas;
Groups 27 to 30 were restricted to the upper
reaches of Honey Creek and were occasion­
ally collected from the springs; Groups 31
to 33 were composed of an unassociated
assemblage of taxa with miscellaneous dis­
tributions; Groups 9 to 11 were all restric­
ted to Area 2 riffles with travertine sub­
stratum; Groups 12 and 13 were found
mostly in pools; Groups 14 and 15 showed
some predilection for the springs; Group
16 was comprised solely of neustan; Grouf
17, Pie" SIN014, was restricted to the Myrio·
phyllum beds; Groups 18 to 26 consisteC
of an assortment of riffle benthos sub
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TABU 2. AJJuwu MlII.k or s~"k 1-- colkdH ., H0fU7 Cr,,". M#lbotl of colU~
IW": LT = N.J. u6hl Irq, DN = Jri/l .n, AN .. Mri4J .d. B .. hU;"6. DIN - J;/I ff#1. S
:# s,;"e, ute sI1l6': A .. AJllh. L .. ",",u, P = /I*/lu, N =.""",.

Taxon

Di:;::/lborll ,o"/;,,,,;s (Lynch Arribalyaga)
AffO/Jbeus /Jse.Joflll"r;t;/lm,,;s (Theobald)
CIIU" tip;ms qll;flqlle/llscillllls Say
Ti/J1I14 lriflle" Walker
Ti/JIII" Imolor Fabr. .
Umo"id c""Mlms;s (WestWood)
Go"omy;" ,"egei Rogers
GOffOlllyi" Je"arulm (Johnson)
Sym/Jucl" Ctl## (Walker)
COlfchilp,lotia sp.
PltIf'Imfl" UsI" Roback
AhJlIbmJlY;1I IIIaJloch; (Walley)
AbJlIbesmY;1I r_phe Sublette
Ltlbrlllft/ilf;a beck; Roback
P'lflll'Ullril i"co,upiclIll (Malloch)
ProcJad;lIs sllbJell,; Roback
UrJiil bnneri Beck & Beck
TriJJocJm[;IIJ sp.
Elikiellmellll Sp.
CricoloPIIS spp.
Cricolofllls sp. A.
PIIICJ"t/ills sp.
EllrolhQcJ"dills sp. A.
Di,roUMip,s /1I111it/us (Joh.)
Di,roUM;pes modestus (Say)
Di,roleMipeJ hotallrlls (Townes)
,"'ilothiluma babiyi (Rempel)
NilolhilUIIIIl sp. A.
PolypeJilllm sp. A
PoJyp,t/ium digili/er (Townes)
PoJyp,Jillm griseopudalllm
Polyfl,dillm sp.
Cryfllo,hirolfomlls POMHOSIIS (Sublette)
CrYPlocbirorwmlls sp. A.
CryptocJaJopelm" c,,1l4lor Townes
P"""teMipes dlipJic4lus (Joh.)
}\fi,roteMipeJ sp.
PseuJochiro"omus /uJf/if/mtris (Joh.)
Pseudochiro"o"JuS richardsoni (Malloch)
PseuJo,hiro"omus jlliia (Curran)
Pu'"Jo,hironomlis sp.
E"Jo,hiro"omuJ JuhleMens (Townes)
Sticto,hiro"omuJ sp.
p"""uulerbo,.,,ielltl nigrohllJterllJiJ (Malloch)
P""ilulilerbo,."ielltl Jllbc;,,411l (Townes)
T_yltWJUS sp. A.
T-ytarsllJ sp. B
T_yIIlrSIIS CO"/IIJUS (Malloch)
Pllr4lanylarslls sp. A.
Pilr4l_yl1lrSIIS sp. B.
TilbanliS Jllk;/ro"s Macquart
T"b_lIs ab"clor Philip
(hrysO(1S Jeqll_ Williston
Benill sp.
"""i,tl""_,,ill sp.
Cl;lIOcerll sp.
UiJ.w1l sp.
\'ateJlIl sp.
\tr"'wIII,S spp.

:'hemeroPtera
IleXllg",;. li",b,,'a SimlisllI Eaton
'le'fllge.ilI ";gUlIl McDunnough

M ..thod or
Collection

LT
LT
LT.B
LT. AN
LT. AN
LT
LT
LT
LT
DiN
LT
LT,DiN,S
LT,S
LT
LT
LT
LT
S
S,DiN
S,DiN
LT
S,DiN
LT, DiN, S
LT
LT
LT
LT
LT
LT
LT
LT
DiN
LT
LT
LT
LT
S
LT
LT
LT
S,DiN,DN
LT
DiN
LT
LT
LT
LT
LT
LT
LT
B
B
B
ON
DN,DiN
ON, AN
ON. AN
DiN
ON. DiN

LT
LT

Llf..
Sta~..

A
A
A
A
A
A
A
A
A
P
A
A,L
A,L
A
A
A
A
L
L
L
A
L
A,L
A
A
A
A
A
A
A
A
L
A
A
A
A
L
A
A
A
L
A
L
A
A
A
A
A
A
A
A
A
A
L
L
A
A
P
L

A
A
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H"rll,,,,iIIlHli.ulllil (Say) LT A
SlnI(HIIf'U JP. A. LT,AN A
SlnIMI",," sp. B LT A
SlnIMI",," ffI/",tNfJ&liII- etltUll",s, Walker LT A
5'~" ImJ01'III.'" Iri~llII_ BankJ LT A
C"",;. ar s;",./d. McOuooough LT A
P"tNWeuMI Dr tNfJ&,ifI""ris MCOuDDOUgh LT A
upwphubi" 2i;, LT A
p",,,t.p'ophu . sp. DN N
CUMI s~. DN N
lso"leh,,, nr plleol". Traver LT A
5;1, O"IInIS sp. DN N

Odonaca
DN,AN N,AVb,lllIIII I.elrolll Burmeister

I!r",o,o",phlll .";'''111111 HaSeD AN A
A",;" ",o,sI" (HageD) AN A
Ar';11 '"","';/J''''';s viol"u. (HageD) AN A
Ar,ill i",,,,I1"''' (Hagen) AN A
Ar,;" ""h.""" Calvert AN A
Ar';/I sp. AN A
N ,hllU",;" sp. DN N

Trlchopcera
LT AC_I;,,;" e"le." Ross

C_olit';/I .pic.'. Ross LT A
HltlroPI;I. sp. AN,LT A
C ••",iIW/J.,ch. "".lis Banks LT A

Coleopcera
ON AH,xoc,IIo'/JlIs I.,.,.II,;".IIS Horn

p.lloa,,,s sp. ON A
Gyr.'" sp. ON,OiN A
H,lo,horlls sp. ON A
H,.roch",. sp. ON A
C""bio.,'11 sp. ON A
Do"",i. sp. ON L

Hemiptera
P""lIcor" s;,_r,'; (Guerin) AN,ON A
M"croc"",hll' qlllltlri",,,clIl.,. (Champion) ON A
N.h,_oblll,s Irllli,,,, Bergroth ON A,N
Rh..",ob.'#1 ril.yii Blatchley ON A,N
Tr"oblll,s slIb,,;';.IIS Esaki ON A,N
M.SOfl,1i1l mlilsiIII'i White ON A
L"hoc.,."s sp. ON N

Collembolla
H,aro;solo",,, sch"I"'; (Kraus.) ON A

Ol~'=~ ""'Mllr. (Savigny) DN A

Hirudinea
Gloss;,ho,.;" sp. ON A

Acarina
U."'S;II sp. ON L

divided by their longitudinal distributions
with the exception of Group 24, Allo·
N'dgOflyX pe/lucidus, which was colIected
only from Spring 2. The phenograms seem·
ed to fit the data welI as the phenetic cor·
relations were 0.805 aod 0.727 for Figures
1 and 2, respectively.

The additional taxa presented in Table
2 include only those taxa not presented in
Table 1. althouBh many of the Table 1

taxa were also collected by these methods.
The Culicidae and TIIbll1luS spp. were only
collected as adults. The Saldidae and
GelaslocoNs oculMus (Fabr.) collected by
drift net were considered to be semi.aquatic
preferring the shoreline habitat.
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